L51P - A BMP2 variant with osteoinductive activity via inhibition of Noggin.
Bone morphogenetic proteins (BMP) have to be applied at high concentrations to stimulate bone healing. The limited therapeutic efficacy may be due to the local presence of BMP antagonists such as Noggin. Thus, inhibiting BMP antagonists is an attractive therapeutic option. We hypothesized that the engineered BMP2 variant L51P stimulates osteoinduction by antagonizing Noggin-mediated inhibition of BMP2. Primary murine osteoblasts (OB) were treated with L51P, BMP2, and Noggin. OB proliferation and differentiation were quantified with XTT and alkaline phosphatase (ALP) assays. BMP receptor dependent intracellular signaling in OB was evaluated with Smad and p38 MAPK phosphorylation assays. BMP2, Noggin, BMP receptor Ia/Ib/II, osteocalcin, and ALP mRNA expressions were analyzed with real-time PCR. L51P stimulated OB differentiation by blocking Noggin mediated inhibition of BMP2. L51P did not induce OB differentiation directly and did not activate BMP receptor dependent intracellular signaling via the Smad pathway. Treatment of OB cultures with BMP2 but not with L51P resulted in an increased expression of ALP, BMP2, and Noggin mRNA. By inhibiting the BMP antagonist Noggin, L51P enhances BMP2 activity and stimulates osteoinduction without exhibiting direct osteoinductive function. Indirect osteoinduction with L51P seems to be advantageous to osteoinduction with BMP2 as BMP2 stimulates the expression of Noggin thereby self-limiting its own osteoinductive activity. Treatment with L51P is the first protein-based approach available to augment BMP2 induced bone regeneration through inhibition of BMP antagonists. The described strategy may help to decrease the amounts of exogenous BMPs currently required to stimulate bone healing.